- 56 - 


III. 


2 f Kidney and conveying; Urinary Organs 


r 

! 

r 


In the postulated correlation between inhalation of cigarette sncke-cocponcnts and v 
tumor formation in the bladder - literature see SGHIiSTivIiHSIH and ZICKGP.AF (I968) - [ 


a more exact examination of the mucous membrane of the bladder seemed necessary in thr 
test animals. Since the animals had absorbed 1 a high concentration of smoke-copponents“ 


a tumor-triggering effect in the bladder was Tfithin the range of possibilities. 


The evaluation of the findings of the histological examination of the bladder showed. 


besides sporadically occuring inflammable' diseases of the bladder wall and the mucous 


r 


membrane (a total of three cases of severe bladdar inflammations in groups 6, 8 and 3^; 


only in cne animal of group 18 A Cnitrosamin vdtheut smoke-treatment) a typical,, mildly 


capillary carcinoma of the bladder (ill. 43) 1 with beginning v/all infiltrationw 


1 


Spontaneous bladder carcinomas have so far not been described in the hamster. Througfj 
treatment with o-aminoazotoluene, it v/as possible to produce bladder carcinomas in a 
frequency resting far higher than in other test animals (TOLLITIS and Assoc. 1961). , 


Tumors of the kidney were also extremely rare in our stock. Y. T e found in one treated 

j 

itro-c 1 


animal (group 18 - smoke-treatment - died before the additional treatment with nitro- 
samin)one renal pelvis carcinoma (ill. 44) with, in parts, papillary structure of 
the distinctly, infiltratively growing transitional epithelium* 




Spontaneous kidney tumors had' been snoradically observed already earlier by FCRT£21 
and GILS (I95S):, FOlThS (1957, 1953):, DUi-SttU and H^HIGLD (1962), FOZrtflsa (1961), 

TCCLA& (1963), 3031 aiid XIC-3X (1964), TCTSH (1967),. They v, f ere cases of adcnocarcino:J 3 
and of nephroblastomas (lilm 1 3 Tumor). That different carcinogens are tumor-produeinJ- 
in the kidney of the goldhamster (nitrosamihs - TC?AVTIS and Assoc. 1964; benzpyrene - 
DOMTilfuTLl and RAliZ (I9oQ)wns proven by the mentioned authors. 


L 

:l 


Besides the described! tumors and the diseases of the kidney, discussed under amyloi¬ 
dosis, a small number of inflammable kidney diseases(nephritis, pyelonephritis) were 1 
found independent of the test arrangement (chart 66):. Y/s should also mention the spo^ 


radic occurance3 of kidney cysts (2 cases in group K, one case each in group I and 
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Source: https://wwjjNacyJStrydocuments.ucsf.edu/docs/plkkOOOO 
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group' 10), (see cysts of the liver). 


A comparison between' kidney weight and heart weight seemed significant to us, particu- 


,.i> 


larly in view of the appearance of "arteriosklerotic" or inflammable vascular diseases, 
respectively the formation of renal high pressure. 3TR0IA and Assoc. (1954) had proven’ 
that a renal ischemia in the hamster leads to a rise in blood-pressure. 








In the charts 67 and 63 are compiled the average heart and kidney weights of the dif- f i 

V '■ .m TO-, -v;-.#. 

ferent test groups for the stages I, 2 and: 3 0 f kidney amyloidosis, see chapter ' 
"Generalised Amyloidosis". It is conspicuous that the average kidney weight of the \':M. 
ani ma ls v/ith an amyloidosis-stage 2 is higher in all groups than the corresponding 
weight for the total number of the animals; the kidney weight of the animals with amy¬ 
loidosis-stage 3 however, is in most groups lower. It was possible to ascertain the 
differences between stage 2 and stage 3 vdth overwhelming statistical evidence (with 
a probability of error of 5 %). In the females of group 5 as well as in the males of ' 

the groups. 3 and 1 6 , a difference in kidney weight between stage 2 and 3 could not be 
ascertained statistically. 


The heart weights on the other hand did not show any distinct dependency on the amy¬ 
loidosis-stage of the kidney. In most groups the average heart weight in stage 3 
rests under that of stage 2. But the differences are mostly not significant. Only in 
group 6 o’, tht; difference between stage 3 and: stage 2 is statistically ascertained. 
In several groups (Ko, I %, 2 k & 5 $ and 9^), the weight is higher in stage 3 
than' in stage 2, however this increase could not be ascertained. 


Si 






Hmr * 


■ J .=-rtY: 

yv.- 
■ k'^vv 






m 


m 


m 




.4 


m. 

M 




i 
■ % 


M 

M 

■ 

'■' 4 :- 




I.:-' 


m 

$ 


for a further analysis of this correlation, we investigated the correlation between' 
difference in body-weight and kidney-amyloidosis. In the charts 69 and 70 are listed 
the average weight differences (between end-weight and initial weight) for the animals * 


with the different amyloidosis-stages. Almost all groups show here a distinct negative 


• .. . ■ : . 

dependency of the weight difference and thus of the end-weight from the amyloidosis-)' 

- - vjJ 
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stage; that is, the end-v/eighti of the animals is considerably lower in stage 3 than 


Ln stage 2 or I. Particularly great (and highly significant) 1 is the difference in the 


gro 


ups K, 3, 4 and 5» In the smoke-exposed group 6 on the other hand, the difference! 


between stage 2 and stage 3 is only minor and statistically not significant. The in- p 


fluencc of the Iddnsy-aqyloidosis on the weight of the animal is here obviously cover? 


over by the influence of the smoke-treatment. 


The dependency of the end-weight from the amyloidosis-stage suggests to calculate anal ' 
examine not only the absolute heart v/eight but also the relative heart v/eight (rclatif"e 


to IOO 1 g body-weight)for the three amyloidosis-stages. These relative heart v/eights 


for the different groups and stages are listed in the charts 71 and 72. It becomes 


evident from these charts that these relative heart weights in the groups X, I and 2 : 


as well as 5 are distinctly higher in stage 3 than in stage 2 or stage I. In group 3,C' 
the relative heart weight is higher only in the males. In group' 6 on tne other hand, f j 


in males and females, the relative heart weight in stage 3 is distincly lov/er than, in 


stage 2 and (only in the males) in stags I. In the remaining groups there is not distj i 


difference in the relative heart weight between the amyloidosis-stages. 


.Source: http§://ww 
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Generalized Amyloidosis 

In earlier research on the amyloid formation in the goldhaoster, (QGNT2S7ILL and 

Assoc. I 960 ) vie had reported on the frequent appearance of amyloidosis (up to ICO %) ' 17 - 

particular I 7 in the old age of the animals. These findings have meanwhile been confirmed 
• ■ - ■ ' . .. ' 
by GL1IS1R and Assoc. (1971) andi BLAHA (1967) and oth ers. ’Ye had termed this form of ■}>&■ 

the amyloidosis as a primary amyloidosis and had compared the genesis of the amyloidosis 

disease to the primary amyloidosis in man. .- -m-r ...v 


Yfliile we did not undertake a division ini stages in the evaluation of the amyloidosis of 
the spleen, the liver and the suprarenal gland, despite considerable differences in if|£V 
• the degree of amyloid deposists, we did distinguish between three stages of severity 

* .,ri i 

(chart 73 ') in the kidney-amyloidosis, particularly in view of possible effects on the 
heart and the vascular system (see under Kidney and Cardiovascular System): ' ■ 

1. a moderate to intermediate amyloid deposit (ill. 45 a) in the area of the glomerulus 
loops, and an; amyloidosis of Bowman’s Capsule with only a minor nephrotic component, 

2 . a strong amyloidosis (ill. 45 b ) 1 of the glomeruli and the basal membranes of the ;■!. 
tubuli as well as the interstitial vessels with considerable amyloid-nephrosis, 

3 . an extreme-severe amyloidbsis (ill. 45 e) of the kidney with vast shrinking of the 

Iddney parenchyma, a strong nephrotic component and increasing lack of functioning of 
the nephrons. ' 

A predominance of the female animals became evident in stage 2 , as it had been for 

the liver, spleen and suprarenal gland* The difference between males and females was 

2 

statistically examined with an X - test, and the differences were very highly signifi- 

O 

cant (X%= 106.2 '.vith I FG). An influence of the smoke-treatment was not recognizable, 
not even in the male animals with a longer survival period. The differences between the 
groups 3, 4, 5 and 6 as well as 8 were statistically only weakly ascertained with an ’^7. 
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X^- test (X^=I017 with 4 FG, (P<5 *>))• However, the differences between these group 
were highly significant for the females 32 . 5 > fP.< I 21). A difference in frequen¬ 


cy of the same extent Y/as not provable between male and female animals in stage 3* ' ^ 

2 ' ir.;.,' j.. 1 ‘:r : 

(X ^. 3 . 56 , (P>5 2)). A higher frequency was evident here only in individual smoke- 


exposed groups. In the females as well as in the males, the differences between the 


groups 3j 4, 5, 6 and 8 were highly significant (P< I %). 


The amyloidosis of the kidney was frequently accompanied by strongly homogenous cal¬ 


careous deposits in the tubuli clearances.respectively the collecting ducts. 


The amyloid deposits of the liver (ill. 46 1 were as a rule most strongly provable in 


the periportal fields, as described already earlier. The greater frequency in female 


animals,de spit e 


a lov/er average age, is conspicuous in the amyloidosis of thq 


liver as well as of the spleen (chart 74). The differences between males and females 
v^ere in this case very highly significant (X*= II4.7 with I FG). On the other hand. 


the differences between the smoke-exposed groans 4. 5 and 6 and control group 


respectively placebo ?roup 8_werc highly siruiificant only for the females while they 


could: not be ascertained for the males. 


The amyloidosis of the spleen was predominantly a pulpa-amyloidosis• Similar to the 


liver, the differences between the t'.io sexes were also highly significant in the 


amyloidosis frequency of the spleen. The differences between the smokc-cxrosed 1 ,cronp; 


and ; the control tout), respectively the placebo group were only in the females high!: 


iffleant (X 2 . 37.0 with 4 FG) while they could not be ascertained for the males 


(if =6.31):. 


The amyloidosis of the suprarenal gland (ill. 47) often led to an extreme atrophy, as 


already described earlier, here toe, a greater frequency was evident in the female 


animals. 


In the evaluation of the frequency distribution of the amyloidosis, we gave special 
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consideration to the increase of the degree of severity with rising age in relation 
to the treatment of the test animals and to traceable inflammable changes of the 
organs and the tissue. 7/e obtained neither unequivocal correlations to inflammable 
changes nor an unequivocal influence of the treatment on the frequency and degree of 
severity oi the amyloidosis. The obtained findings once more confirm the opinion 
voiced already earlier, that the amyloidosis is a case of a hereditary spontaneous 
disease of the hamster which attacks over 90 % of the animals with increasing age. 

In the charts 75 and 76 arc listed for the different t&st groups and separated by sex 
the number and the percentage rate of animals which' in the pertaining ago groups (0 - 25 , 
26 - 50 , 51 - 75 , 76 - loo, s* 100 weeks) showed the stages I, 2 or 3 of a kidney amy¬ 
loidosis. 

The charts show (75 and 76) that the frequency and the degree of severity of the kidney 
amyloidosis depend unequivocally on the age. This becomes particularly evident in the • 
frequency of stage 2 in the females which mostly rises from 0 % in the age group O - 25 
weeks to SO 1 % up to 100 J> in the age groups over 75 weeks, moreover, the stages 2 and 
3 are found predominantly in the higher age groups while stage I often appears only 
in the age groups under 75 weeks in the females. In the males on the other hand, stage 
I also occurs, in the higher age groups (over 75 weeks! while it was practically not 
observed 1 in the age groups from 0 - 25 weeks. 

Altogether, the charts 75 and 76 show distinct differences between males and females 
which can not be explained through the different age distribution. Instead, the amy¬ 
loidosis is generally less frequent in the males; it can be observed predominantly in 
the higher age groups and does indiesd in its frequency show an age dependency but not 
in a degree of severity as does the kidney amyloidosis. .'Ill three severity stages 
occur in' the age groups over 50 weeks with approximately the same frequency. 

In the females however, we obtain a distinct dependency of the frequency and the degree 
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r 


of severity on the survival period. . 

An' influence of the saoke-treatnent on the amyloidosis frequency could not be ascer- ^ 


c 

r: 

t 


tair.ed, neither in the stales nor in the jennies . Particularly the amyloidosis stage 2^ 
is indeed the lo?fest in group 6 for males as well as females; but this effect may be C 
attributable to the fact that in group 6 the average survival period was the shortestj 
and that thus the animals did not reach an age sufficient for the formation of an amy¬ 
loidosis. :. .; • J", 

ue also found aw often severe vascular amyloidosis (.ill. 43 ) in other organs like the 
pancreas, the thyroid gland and the testicles (.see Gonads J, respectively a para-amy¬ 
loidosis vrhich we did not evaluate quantitatively. | 


The stages of the amyloidosis are essentially correlated with the survival period andj^, 
show no correlation to the smoke-treatment. 
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'.'..'V>';. f _ .testicle tubules also occured in a largely intadt spermiogenesis and vrere observed I 
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logical finding "atrophy”•. The critical value obviously rests at a testicle weight 

■^^^%;,^,i', ; ;.;; - .■ ■ ■■■■'■ '-■• . . - .' ■ .... ' ;••’.*•»..•*.*;. ;* : >-**.*:.*•: ; ( : p ; . r; insV^U-y 

vri'';-;’.-■; of circa 0*7 g* Almost all testicles below this weight mostly show an advanced atrophy f 


l 


*^^£r^i.The average values of the relative testicle weights (relative to 100 g a nimal weight/' 


tistical |j 


*have already been listed in'the chart of relative organ weights* For a sta 

. ' ' .... .'■'. - .v*: \ '• :. ^ “ • .. 

evaluation of the testicle findings, we calculated for each group the average sur- Jo 

Y i va ^- period and the average testicle weight as vrell as the maximal testicle weight !j 
v.t ; V^p4 for the animals with testicle atrophy* The results are compiled in charts 78 -.80* ?r 
_-X' .:&?£. For the purpose of a com|arison, we also listed the total average values for the sur- y 
vival period and the testicle weight of all animals of the groups in question'in the 


chart* 


£ 


l 


It becomes evident, that the average survival period for the animals with testicle * .. 

’ atrophy is in^ all groups considerably higher than that for all animals of the group ( 
in question* The difference amounts to up to 64 £ of the total average (in group 16) 

A systematic influence of the smoke-treatment can not be established from the results* 

• r - ’V 

' of the chart* The average survival period is the longest in control group 3 for all £ 
• animals as well as the animals with testicle atrophy. While however, in all animals r, 
► of the smoke-exposed group 6, the survival period drops significantly, a similarly l 

• • r / .. . Zv- 
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'’?!!> is re.Turkable that ths frequency of testicle atrophy in group 6 with JI % is 

r.M \^?*?&\z ; :".r^z-. . ■: . ■ . ••-••.. 

W : -i .practically just as low as in group K with 32 2. Consequent.!v. an influence of the '**©t 

■■..jjga&y smoke-treatment is also not traceable in the testicle atj 

J“ iu‘ i. : il. ^ 1-1'_ 4. _4- J „W* -:„ 4-Ve-. nr»<mnl o *n + V 



In! chart 80is Compiled the frequency of testicle atrophy for the 5 different age 

r *f : — ; y' \. ■: - ; ; - .- ;-- ...... .. r ,,- ; -.■ -:>- ;v: ->h^: r : v-'-- 1 - ’'^St®;. 

^^gro'ups^( 0-55/26-50* 51-75,. 76-100, >100 weeks). For each age group and each group 
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' with testicle atroohy in the age group ini questionw It becomes evident that this per-^-j.. 

..' -:‘r . .. ...... .. . ^. .■* - ... -,...■- ..j» 

^.‘centage rate definitely rises in each group with increasing age. TThile in the age 

group from 0-25 weeks not one single animal: shows a testicle atrophy, 'more than half ^ 

: -y. :: z \ . -. . .; - . . .' -./... .. - v. ... .. •.' • - . — v • ■■> • • ' 

the animals have testicle atrophies in the two highest age groups in almost all * 

•■ ■• ■' •• • ■•■■•..,. ... *•; -.... : ; - . ■ ■ •■■-; .-■ .;-.•:' •'•'“. 

: the test groups. The frequencies in the highest age groups (> 100 weeks) demonstrate ^ 

v.g}*; , / - . - ■ - ..: ■■■■"- .... .■- „■ . ■■. ,.y -- •• -..■'* ■*.--»•■ • *. vv '*'• •Viw^JS'. 

■'- '.1^ greater fluctuations because of the small numbers of animals in the group. The age 

\r$- flrr.pendency of the testicle atrophy does obviously not depend on the treatment. Hoy;— ^ ^ 

- ever, the frequency of testicle atrophy varies in the different groups. An influence 

of the smoke-treatment is not recognizable. ... • -« ~ % . , :*V. 

■ ., • ,-•• - , w ■■■■ ■'_ . .-. 

t In order to be able to determine more precisely the influence of the smoke-treatment 

^ ““ oni the relative testicle v;eight, vre established the absolute and relative testicle .: 

; weights in different test groups which were killed after a test length'of 13 weeks,^ 

ll.' As chart 81 ohov/s, it is thereby unequivocally evident, that through the remaining 

of the animals in the smoko tube3 of the smoking apparatus vdthout smoke-supply, 
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that is, with the same length' of remaining in the smoke, tubes and a supply of fresh 


r 

r 


f 


air, the testicle weight is considerably influenced. ’.7nil© the average testicle weight-, 
of the control animals (with sane, age, same test length and keeping)without any treat—" 
ment amounted to 3.23 g per 100 g body-weight, the animals treated in the apparatus j~' 
vdth fresh air showed a strong reduction of the testicle weight. The reduction ffom 
3.23 g to 0.72 g per 100 g body-v/eight is the equivalent of a reduction of 3/4 in 
comparison to the control animals. According to the experiences of other researchers, 
the testicle of the hamster is obviously very sensitive to outside influences. YJhether 
the reduction of the testicle weight is caused by a shifting of the testicles into th|^ 
abdominal cavity during the exposure to fresh air could not be determined. ?ihcn one 
compares the test animals treated with fresh air to the smoke-exposed test animals, ^ 
one finds in the smoke-exposed animals a reduction of the average testicle weight frotj • 
O .72 g to 0.47 g per 100 g body-weight. This difference is significant (p».0.00I). 
Hbwever, the reduction is vastly smaller than in the comparison between the untreated^- 
and fresh-air controls (3.4 g to 0.72 g per 100 g body-weight values of the individual 
groups - see chart 81). The present test results demonstrate that the hamster is ob- i. 
viously net a suitable test object on which' to measure, in the present test arrangemerj' , 
the influence of smoke-substances on the testicle weight, respectively the testicle 


function. The in itself already strong fluctuation of the testicle weight in the ham- 


-I 


ster complicates a comparative observation even without treatment, particularly in 
older animals. In the critical assessment of the total findings, an unequivocal effect 
of the smoke-substances on the testicle function is not ascertainable. 


L 

L 


An extraordinary thickening of central vessels of the testicles was in some parts four.- 5 


L 


in individual animals. Theses thickened vessels show a positive amyloid-reaction,.in 
parts, the lumen of the vessels is hardly recognizable at all. Similar changes were 
described by GLBIbil and Assoc. (1971). The frequency of the vascular anyloiddsis 
fluctuates very strongly, it is the highest in the animals treated only with asbestos 
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or gas-phase. An influence of the smoke-treatment is not ascertainable 


Besides the described changes, there were individual cases of inflammable processes {'?;■ 
in the testicles and ossifications in the area of old inflammation foci. 




Testicle tumors were not provable. Prostata tumors were also not observed. 


- 




Only sporadic spontaneous tumors in the genitals of the male hamster have so far been 
described by other authors. (FOKEiER (1961) described among 94 hamsters 2 adenocarci- 
nomas of the prostata, KIRKIAAN (1962) I seminoma as vrell as 9 (testicle and globus minor 
adenomas among 7200 hamsters, FORTNER and Assoc. (1963) I adenocarcinoma of the prostata 


•• i. 


In the ovaries , we found sporadically variedly-sized smooth-walled cysts, lined with, 
regular epithelium (chart 77) ♦ In group I (DI.3BA and smoke) 20 % of the animals had cysts 
in the ovaries, in group 2 (DIEA) even 30 %• In control group 3 on the other hand, 
only 6 % of the animals had cysts in the ovaries. The difference between the groups 
treated with DE3A and the control animals is highly significant (X 2 . 13.12 with 2 FG, 
(P<I %))• It is probable that DE3A damages the follicles which then degenerate into 
cysts,as KRARUP 1 (1969) was able to demonstrate in mice. The smoke-exposed animals do 
not show a varying development of the follicle in the ovaries in comparison to the 
controls. 


In tho area of the female genitals, inflammable changes could be proven only in in- 
dividual animals which, however, did not show a correlation to the nature of the treat¬ 
ment. 

The observed tumors did also not demonstrate an increased frequency in the treated 
test groups as compared to the controls. ' 

.’unon:; tutors must be mentioned benign papillomas of the mucous membrane of the corpus 
and the cervix till. 50) as well as hemangiomas of the mucous membrane of the corpus ^ 

(chart S2). 1002968632 
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FORTNER (I9ol) also observed similar tumors. TOTH (196?) found I adenocarcinoma among 
100 hamsters. 


r 


Sporadically, vie found small, easily delimitable leiomyomas of the corpus uteri (ill 
whose structure is vastly similar to the tumors described in man. - 


f; 


Individual cases of similar tumors were described already earlier by FORTNER (1957 
1961), FITS (1953), FORMER and GALE (1953). TOTH (I 967 ) describes I leiomyosarcoma 
among 100 hamsters. .. ... ; -v. .. ... 


,r 

t 

Among the carcinomas of the uterus (chart 82), we found two types. Sxophytieally grow¬ 
ing- papillary corpus carcinomas and strongly infiltratively growing, more’endophyti- ' 
cally growing, adenocarcinomas of the mucous membrane of the corpus uteri (ill. 52 ) 

Similar tumors had been proven already earlier by LINDT (1953), FORTNER and GALS (I9f 
FORTNER (1953) (9 among 620 hamsters), FORMER (1961) (5 among 87 hamsters):, KERmH|J 
(1962) (3 among 7200 hamsters) and 1 DUNHAM and HEHEQLD (1962) ( 3 among 36 O hamsters). 
Only 8H2RMAM and Assoc. (19631 had reported of an adenocarcinoma of the cervix. f * 


Ovarian tumors are rare in the hamster. V/e found only 3 small lutsomas (ill. 53) and .. 
and I granulosa cell tumor with characteristic structure. »- 

They were also described 1 in similar form! by FORTNER (1957, 1961)' and HIRKEAN (I9o2) j^' 
(2 among 7200 hamsters), malignant ovary tumors were not provable. Other authors have 
also described individual cases of granulosa cell tumors (2 among 360 hamsters), (DUi| - 
HAE and HSRROLD, 1962) 

The frequency of the tumors was so small that a statistical test does not make sense|^' 
It is however remarkable, that of the 4 observed benign tumors of the ovaries, three 
appeared in the animals treated vath DMA. An! increase in the tumors in the genitals[_ 


1 


of exposed animals was not provable 
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III. 

2 i 3 rain 


Since the evaluation of the changes in the respiratory tracts was uppermost in the 

exploration, we decided on a histological examination of entire vertical sections of Yj 

■YiSh 

the head. These allow, as ill. 54 shows, for a survey of the mucous membranes of the -•* 
•cavity of the nose- as well as the oral cavity, respectively the palate. At the same ;Y\j 


time, these sections permit an evaluation of the brain areas present on the same 
level. - - • - 


- ■ 


Changes in the brain which we designated as calcareous glands occured relatively fre- 
cucntly. It was a case of globular, layered calcium secretions which occured predomi- , 
nantly in the bulbus olfactoris and were generally found in the area around small 
vessels (ill. 55)• 'These calcium concrements could be the results of an inflammable 
virus infection according to the opinion of Frof. STCCII3CHPH to whom we. presented 
these preparations. Similar changes have also been described in' the human brain :■ 'X 

CdfiBSMa, 1944). 

The chart shows the frequency of the calcareous glands in the brains of the indivi¬ 
dual test groups. Reliable differences in frequency are not provable. 

A meningitis or an encephalitis occured only in individual animals proceeding from 
phlegmons in the head region, / " 


■ms 
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